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EXAMINER'S ANSWER 



This is in response to the appeal brief filed April 23, 2009, appealing from the Office 
action mailed October 20, 2008. 
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(1) Real Party in Interest 

A statement identifying by name the real party in interest is contained in tine brief. 

(2) Related Appeals and Interferences 

Tine examiner is not aware of any related appeals, interferences, or judicial 
proceedings which will directly affect or be directly affected by or have a bearing on the 
Board's decision in the pending appeal. 

(3) Status of Claims 

The statement of the status of claims contained in the brief is correct. 

(4) Status of Amendments After Final 

The appellant's statement of the status of amendments after final rejection 
contained in the brief is correct. 

(5) Summary of Claimed Subject Matter 

The summary of claimed subject matter contained in the brief is correct. 

(6) Grounds of Rejection to be Reviewed on Appeal 

The appellant's statement of the grounds of rejection to be reviewed on appeal is 
correct. 

(7) Claims Appendix 

The copy of the appealed claims contained in the Appendix to the brief is correct. 

(8) Evidence Relied Upon 

4,904,619 Yamada et al., hereinafter 02-1990 

referred to as Yamada 
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10/714,305 



Pages 



6,833,234 Bloomstein et al., 12-2004 

hereinafter referred to as 
Bloomstein 

6,383,944 Furihata et al., hereinafter 05-2002 

referred to as Furihata 
2002/0001 957 Kim et al., hereinafter 01 -2002 

referred to as Kim 
5,51 2,334 Leuschner et al., 04-1 996 

hereinafter referred to as 

Leuschner 



(9) Grounds of Rejection 

The following ground(s) of rejection are applicable to the appealed claims: 
Claim Rejections - 35 USC § 103 

1 . The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or deschbed as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the phor art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

2. Claims 1-2, 5-6, and 8, are rejected under 35 U.S.C. 103(a) as being 



unpatentable over U. S. Patent No. 4,904,619 (Yamada et al., hereinafter referred to as 
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Yamada) in view of U. S. Patent No. 6,833,234 (Bloomstein et al., hereinafter referred to 
as Bloomstein). 

Yamada, in col 3, lines 29-64, in col 4, lines 63-68, in col 5, lines 1-13, and figure 
1(a) through figure 1(d), discloses a photoresist pattern, and a liftoff method comprising 
forming a resist pattern (i.e., a single photoresist layer is formed on the substrate or 
electrode layer, exposed, and then developed the single photoresist layer to form a 
resist pattern) having sidewalls and an upper surface (see reference 15), performing an 
ion beam irradiation so as to cause hardening of the resist surface on the top portion 
(upper surface hardened) of the resist pattern that is resistant to chemical attack (i.e., 
the ion beam irradiation or sputter cleaning is too weak to etch the resist pattern 
surface), such that the bottom portion (shadowed region) of the resist pattern remains 
unhardened, exposing the resist pattern to oxidation using plasma ashing (for 5 
minutes) resulting in the under cut of the photoresist pattern (unhardened bottom 
portion of the resist pattern eroded), wherein the top portion of the resist pattern (upper 
portion) overhangs the bottom shrunk portion (i.e., the bottom part of the resist pattern 
is thinned), forming a layer (depositing) of thin film over the resist pattern (and all 
exposed surfaces, i.e., all horizontal surfaces) at a thickness less than that of the 
bottom under cut portion (unhardened photoresist layer), removing the shrunk bottom 
portion of the photoresist resulting in a lift-off of the material that is deposited on the 
resist pattern (claim 1 ). Yamada, in col 4, lines 36-37, discloses that the resist is a 
positive resist (claim 2). Yamada, in col 5, lines 1-16, discloses that the ion beam is 
impinged on the resist pattern for about 3 minutes, and the top hardened layer of the 
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resist pattern extends to about 50nm (claims 5-6). Yamada, in col 5, lines 10-12, 
discloses that the hardened layer (unetched overhang) overhangs the shrunk bottom 
resist by about 0.1 |j (bottom 200nm shorter than the top width) on each side (claim 8). 
Yamada, in col 5, lines 60-63, discloses that the unhardened photoresist layer (resist 
pattern with the undercut portion) is removed by treating the resist with the developer. 

The difference between the claims and Yamada is that Yamada does not 
disclose exposing the resist pattern to ozone. 

Bloomstein, in col 11, lines 60-67, in col 12, lines 1-7, discloses 
performing an ozone exposure process after exposing the resist. 

Therefore it would be obvious to a skilled artisan to modify Yamada by 
replacing the oxygen plasma ashing with an ozone oxidation step as suggested by 
Bloomstein because Bloomstein, in col 14, lines 1-7, discloses that the resist surface 
treatment can be performed by either ozone treatment or oxygen plasma treatment, and 
Bloomstein, in col 19, lines 30-40, discloses that treatment with ozone as claimed 
increases the hydrophilicity of the surface of the resist, and increases the surface 
energy of the polymers in order to promote adhesion. 

3. Claim 3, is rejected under 35 U.S.C. 103(a) as being unpatentable over U. S. 
Patent No. 4,904,619 (Yamada et a!., hereinafter referred to as Yamada) in view of U. 
S. Patent No. 6,833,234 (Bloomstein et al., hereinafter referred to as Bloomstein) as 
applied to claims 1-2, 5-6, 8, above, and further in view of U. S. Patent no. 6,383,944 
(Furihata et al., hereinafter referred to as Furihata). 

Yamada in view of Bloomstein is discussed in paragraph no. 6. 
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The difference between the claims and Yamada in view of Bloomstein is that 
Yamada in view of Bloomstein does not disclose that the photoresist layer thickness is 
between about 0.1 and 0.4 microns (claim 3). 

Furihata, in col 2, lines 28-36, discloses that the resist layer thickness in the lift- 
off resist pattern is about 0.5|j. 

Therefore It would be obvious to a skilled artisan to modify Yamada In view of 
Bloomstein by employing the resist thickness suggested by Furihata because Furihata, 
in col 2, lines 40-49, discloses that if the thickness range is beyond the range suggested 
the lift-off resist pattern would be less smooth to lift off. 

4. Claim 7, is rejected under 35 U.S.C. 103(a) as being unpatentable over U. S. 
Patent No. 4,904,619 (Yamada et al., hereinafter referred to as Yamada) in view of U. 

5. Patent No. 6,833,234 (Bloomstein et al., hereinafter referred to as Bloomstein) as 
applied to claims 1-2, 5-6, 8, above, and further in view of U. S. Patent Application 
Publication No. 2002/0001957 (Kim et al., hereinafter referred to as Kim). 

Yamada in view of Bloomstein is discussed in paragraph no. 6. 

Bloomstein, in col 12, lines 1-7, in col 15, lines 40-45, in col 24, lines 25-52, and 
In figure 6B, discloses using the ozone concentration of about 1-2 volume percent (I.e., 
10 to 20 gm/m^), and correspondingly the claimed flow rate as recited for performing the 
ozone exposure for at least a minute. 

The difference between the claims and Yamada in view of Bloomstein is that 
Yamada in view of Bloomstein does not disclose that the photoresist pattern is exposed 
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to the ozone atmosphere in an ozone chamber while being heated at a temperature of 
about 70-1 50°C. 

Kim, in paragraph no. [0022], discloses that the temperature in the ozone asher 
(ozone chamber) is maintained at a low temperature of at least 130°C during the ozone 
ashing treatment of the photoresist pattern. 

Therefore it would be obvious to a skilled artisan to modify Yamada in view of 
Bloomstein by employing the method of using the claimed temperature range during the 
ozone treatment of the photoresist pattern as suggested by Kim because Kim, in [0022], 
discloses that maintaining the ozone asher at the claimed low temperature range 
enables the ashing of the photoresist pattern at a low etch rate such that the width of 
the photoresist pattern can be made fine without causing the pattern to fall down. 
5. Claim 9, is rejected under 35 U.S.C. 103(a) as being unpatentable over U. S. 
Patent No. 4,904,619 (Yamada et al., hereinafter referred to as Yamada) in view of U. 
S. Patent No. 6,833,234 (Bloomstein et al., hereinafter referred to as Bloomstein) as 
applied to claims 1-2, 5-6, 8, above, and further in view of U. S. Patent No. 5,512,334 
(Leuschner et al., hereinafter referred to as Leuschner). 

Yamada in view of Bloomstein is discussed in paragraph no. 6. 

Bloomstein, in col 23, lines 38-65, in col 24, lines 25-45, discloses that the resist 
is developed at the claimed temperature range the PAB temperature is maintained, and 
developing time (see figure 10). 

The difference between the claims and Yamada in view of Bloomstein is that 
Yamada in view of Bloomstein does not disclose using an NMP as the developer. 
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Leuschner, in col 2, lines 31-34, and in col 3, lines 20-25, discloses that the lift-off 
resist is heated and developed by means of N-methyl pyrrolidone (NMP). 

Therefore, it would be obvious to a skilled artisan to modify Yamada in view of 
Bloomstein by employing the developer and developing process suggested by 
Leuschner because Leuschner, in col 2, lines 30-31 , discloses that heating the resist 
enables the removal of the resist with the claimed developer, and Leuschner in col 3, 
lines 20-24, discloses the bottom portion of the resist together with the top hardened 
portion of the resist can be dissolved with a non-toxic organic solvent such as NMP. 

(10) Response to Argument 
I. Appellant requests the Reversal of Examiner's rejection of claims 1-3, 5-9 
under 35 U. S. C. 103 (a) as being unpatentable over US 4,904,619 Yamada et al. in 
view of US 6,833,234 (Bloomstein et al) and further in view of US 5,512,334 
(Leuschner et al.) . 

(A) Appellant's Overview of Yamada . 

(i) Appellant interprets that the photoresist pattern 15, of Yamada, in col 3, 
beginning from line 22, is used as a mask to shape electrode 14. 

Claim 1 recites a liftoff method for photolithography by forming a resist pattern 
and using the resist pattern mask in the liftoff method. Yamada, in col 3, lines 29-30, 
and in col 5, lines 16-18, discloses that the resist pattern formed on the 
counterelectrode layer is used as a mask for a lift-off process i.e., the resist pattern 
mask is a liftoff mask. See citations below. 
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(14) . In FIG, l(c% the abovementionsd r^ist pattera 

(15) is used as a mask pattern tor lilt>off proce^, and sr 

base electrode layer (55). Namely, the resist pattern on 
the cotiiiterelectrode layer (ST) afker reactive ion etch- 
ing is used as a lift-ofP mask, asui the insalsting tUn film 

Therefore, Yamada teaches a resist pattern mask that is used in a liftoff process. 

(ii) Appellant interprets that resist 15, is shrunk by oxygen gas plasma etching so 

that a small amount of electrode 15 (referred to as a terrace) now extends beyond the 

resist's sidewalls at its base. 

Applicant is misinterpreting the terraced portion formed on the counterelectrode 

layer (14) at the base of the resist's sidewall of Yamada's with the claimed resist pattern 

overhang. Yamada, in col 3, lines 24-27, discloses that the sidewalls of the resist 

pattern is subjected to an oxygen plasma etching and ashing process in order to reform 

and shrink resist pattern sidewalls resulting in a resist pattern that has terraced-shape 

portions in the base area of the sidewall adjacent to the counterelectrode layer, wherein 

part of the sidewalls (both sides) of the resist pattern has been removed. Later on, in 

the same column I.e., column 3, lines 43-48, discusses the reforming and shrinking 

process, that the resist pattern (15) is subjected to, in detail, so that the reformed and 

shrunk resist pattern can be used as a liftoff mask, effectively. The reforming and 

shrinking process of the resist pattern not only requires a terraced portion but also an 

overhang, and to form a resist pattern terrace with a overhang, the resist pattern surface 

Is hardened by sputter cleaning with high energy particles In advance I.e., prior to the 

plasma etching and ashing process. Also, Yamada, in col 4, lines 63-68, and In col 5, 

lines 1-20, discloses that a resist pattern is formed on the substrate with the 
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counterelectrode layer, and then the resist pattern surface is hardened (i.e., the top 
surface) in a sputter etching environment using oxygen gas, followed by a plasma 
etching and ashing process that results in a resist pattern sidewall (areas below the 
hardened top portion) that is shrunk considerably such that the resist pattern bottom 
width is smaller than the top width of the resist pattern forming an inverted trapezoidal 
shape i.e., a resist pattern with an overhang. This resist pattern with an overhang is 
used as the lift off mask. Also, the electrode 15 referred to by the Appellant is not 
taught by Yamada. The electrode layer of Yamada is reference 14. 
(iii) Appellant interprets that insulating film 16 is deposited; and it coats the top 
surface of pattern 15, the exposed parts of layer 12, and the top and sides of the afore- 
mentioned terrace, forming what Yamada then refers to as an overhang. 

Yamada teaches the formation of a liftoff mask prior to the deposition of the 
insulating layer 16. As discussed in paragraph (ii) above, Yamada, in col 3, lines 25-32, 
and lines 43-50, discloses subjecting a resist pattern formed on the counterelectrode 
layer to a sputter cleaning process in order to harden the resist pattern surface i.e., the 
top surface of the resist pattern is hardened and not the sidewalls, and performing a 
plasma etching and ashing process in an oxygen ambient so as to shrink the sidewalls 
of the resist pattern (the top surface of the resist pattern will not shrink i.e., will not etch 
because its surface is hardened by the exposure of the resist surface to sputter ions) 
resulting in a resist pattern that has a terrace and a slight overhang. Yamada, in col 5, 
lines 2-13, discloses that the resist pattern is exposed to a sputter etching process in an 
oxygen ambient such that the resist pattern surface is hardened, not etched, and that a 
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subsequent plasma etching and ashing in an oxygen ambient causes the sidewalls to 

be etched forming a shrunk resist sidewall resulting in a resist pattern taking an inverted 

trapezoidal shape i.e., a resist pattern with an overhang. Yamada, in col 5, lines 14-18, 

discloses that resist pattern, after the preceding ion etch processes (plasma etching and 

ashing), is used as a lift off mask, wherein an insulating film is coated onto all the 

exposed surfaces i.e., top surface of the resist pattern, and on the exposed surfaces of 

the base electrode layer. Therefore, it is not the insulating layer that forms the 

overhang. The resist pattern itself is subjected to processes so as to form a resist 

pattern that has a slight overhang. See citations below, column 3, lines 25-32, 

except ai the junction* Then, m FIG. 1<% the sidewal! 
of the resist pattern <15) on the coyntereiectrode layer 
(14) is reforiBed and shrunk by oxygen gas plasma eich- 
ifsg and ashing to form a terrace-shaped portions (iiwli- 
cated by dotted circles) on the coamerdectrode iaycr 

(14) . In FIG. 1(e), the abovementioned resist pattern 

(15) is £^ed as a mask patteni for liftoW process, and an 
ksulating thin film (IS) is deposited aver the entire 
surface a little thicker thaa the countereiectfode layer 

column 3, lines 43-50, 

ashing. When reforming and shrinking the sidewall of 
the resist pittera (15), the cross section of the resist 
pattern (15) should preferably be terraced to have a 
siight overhang- To form a terrace having an overhangs 
it is required to hard^ the resist film stirface by spatter 
cleaning with high energy particles in advaiuse. Without 
this process, it is difficult to form a Hft-olf mask of a 
desired shape. Namely, the coiiditioiis of oxygen sputter 

and column 5, lines 2-13, and 14-18, 



Application/Control Number: 10/714,305 
Art Unit: 1795 



Page 12 



tbs vacuum chamber, and iu F^ist surfat^ Is liardened 
hy sputter etching ndng oi^geti gBS under the condt- 
flcns of oxy^n gas pr^^ure of 0.B Fa, radio fkeqi^ocy 
power of 20 W and treatment time of 3 minutes, hi 
suco^lon, plasma asMng m conductal for 5 minint^ at 
oxy^a gas pre^iire of 65 Pa and tadb frequency 
power of 300 W. As a i^ult, the shmnk width of the 
rssist film k about 150 urn from the end of the junction 
pattern, k&vmg a t&rmse m resist iilm m reduced 
by soras 100 nm. After treati»«&t, the resist patt^ is 
given an mvfirted trapeze^dai ^pe with the bot^nu 
width about 200 rm shomir timi the top width. 

Then, a sUlccii Issulf^ng thin film for covering 
etched Myers is foimed Just the same way as with the 
base eiectfCKie layet {SS}. Namdy, the resist pattern on 
the counterelfictrode layer <S7) after reactive ion etch- 
lag is m a lift-of? vcmsk^ and the insulating thin film 
(5S) k deposit^ lo a tMckitess of 220 nm. Then, the 

(iv) Appellant interprets that pattern 1 5 is removed, thereby causing that portions of 
layer 16 that lies on the pattern's surface to be lifted off. The remainder of layer 16 is 
left in place including the overhang. The latter have been cited by broken lines in 
Yamada's figure 2. 

Appellant's claim 1 , recites the liftoff process in the last four lines of claim 1 , see 

below, 

depo&ltiiig a layer of a material onto all horizontal surfaces to a thickness that is 
less than that of said unhafdened photopesist layer; and 

seiectively removing said unhardoned photoresist layer whereby all of said 
material that is deposited onto said hardened photoresist layer Is lilted off. 

Yamada, in col 3, lines 29-39, and lines 42-48, in col 5, lines 10-21, and in figure 
1(d), discloses that the reformed and shrunk resist pattern with an overhang (inverted 
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trapezoidal shape) is used as a liftoff mask, wherein the insulating layer is deposited on 
the top surface of the resist pattern, and all the exposed surfaces (all horizontal 
surfaces) of the counter electrode (exposed terraced portion of the counterelectrode 
positioned adjacent the bottom of the resist sidewall), and base electrode layer, followed 
by a lift-off operation that removes the unhardened (bottom portion of the resist pattern 
is unhardened, and thus removable by the liftoff solvent) resist layer pattern along with 
the insulating layer that was coated on top of the resist pattern surface (top surface of 
the resist pattern is hardened) as illustrated in figure 1(d). Appellant's claim does not 
recite that the deposited layer of material formed on all the horizontal surfaces are 
removed. Appellant's claim recites that the portions removed due to the liftoff process is 
the resist pattern and the material that was deposited on the hardened photoresist layer. 
Material deposited on the hardened photoresist layer is not the same as the material 
deposited on the horizontal surfaces. Yamada removes, during the liftoff, the resist 
pattern and the material (insulating layer) coated on to the hardened top surface of the 
resist pattern, all other surfaces (horizontal surfaces) coated with insulating material is 
left behind. Appellant's claim does not recite a stripping process or etching process that 
is either simultaneously occurring during the lift off process or subsequent to the liftoff 
process to remove the material deposited on all horizontal surfaces. Therefore, 
Yamada teaches the claimed liftoff process. 

(v) Appellant argues that layer 1 6 on the top surface of the photoresist 1 5 is 
overhanging 15, and that the overhang is the layer 16 i.e., the deposited insulation, and 
not a modified photoresist. 



Application/Control Number: 10/714,305 Page 14 

Art Unit: 1795 

If a material is deposited on a resist pattern with an overhang, the material 
deposited on the overhang portion of the resist pattern will also be overhanging. As 
discussed in the preceding arguments viz., (ii), and (ill), it is not the insulating layer that 
is considered as the overhang, it is the resist pattern that has a slight overhang. 
Yamada, in col 5, lines 1-13, discloses the process of treating a resist pattern to form a 
resist pattern with an inverted trapezoidal shape i.e., the bottom of the sidewall portions 
of the resist pattern has a width less than that of the resist pattern top width, i.e., the 
resist pattern has a overhang, and is a result of a sputter ion beam etching process that 
only hardens the surface of the resist pattern (not the bottom of the resist pattern), 
followed by a plasma etching and ashing in an oxygen ambient so as to reduce the 
width of the resist pattern sidewalls i.e., the claimed eroding of the sidewalls. Yamada is 
not relied upon to disclose the exposure of the hardened photoresist layer pattern to 
ozone. Bloomstein is relied upon disclose the exposure of the resist layer to an ozone 
atmosphere. See paragraph no. 2, above. Therefore, Yamada teaches a modified 
photoresist pattern that has a slight overhang. 

(vi) Appellant argues that the sputter etching as described by Yamada is not the 
same as the ion beam irradiation claimed in claim 1 . 

Appellant's claim 1, at lines 5-10, recites the following. 
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irradiating said upper surface with an ion beam having a direction paraliei to said 
sidewalls, sasd ion beam temprlsing ions whose energy is too low to sputter said layer 
of photorestst; 

maintaining said ion beam irradiation for a time period whereby a hardened (ayer 
is formed that extends a distance downwards from said upper surface, all remaining 
photoresist being unharder^d; 

Yamada, in col 3, lines 46-48, and in col 5, lines 2-5, discloses that the resist 
pattern surface (top surface) is hardened by subjecting the resist pattern to a sputter 
etching in an oxygen gas ambient (high energy particles) I.e., Ion beam sputtering 
exposure. Yamada names the process a sputter etching process because the resist 
pattern is exposed to sputter ions of oxygen, but describes that the sputtering process 
only hardens the surface of the resist pattern, not etches the resist pattern surface. 
Appellant Is also subjecting the resist pattern to an Ion beam, and claims that the resist 
surface is only hardened. Yamada exposes the resist to an ion beam generated at a 
very low wattage of about 20 Watts, for a few minutes (3 minutes), and describes that 
the sputter etching environment only hardens the photoresist pattern surface, and does 
not describe the process to etch the surface. In fact, after hardening, Yamada has to 
subject the top-surface-hardened resist pattern to a much powerful etching environment 
(about 300 watts RF power) in an oxygen ambient to cause an etch on the unhardened 
sidewalls (bottom portions) of the resist pattern (see col 5, lines 5-11). See below. 



Application/Control Number: 10/714,305 Page 16 

Art Unit: 1795 

the vacaam chamlser, and its roast sarface is feardened 
by spJitter etcMog ysijig oxygsn gas md&r the condi- 
tions of oxygen gas prig^nre of 0.B Pa, radio fraqueucy 
pow€f of 20 W md treatment dme of 3 mlatites. Is 
succession, plasam asWiig is condacted for 3 tasiiut^ at 
oxygen gas presstim of 6S 1^ md radio freqiieaey 
power of 300 W. As a f esult, the shrmuk width of the 
mmt film is about ISO mn from the of the Je»«^tloii 
patieni, leaving a timm& on the resist Him as reditoed 
by sc>me lOQ mn. After treatmexil, the resist |iatlem h 
given am kverted trapezoidal shape with the bottom 
width about 2Q0 nm shorter than the top wldi^. 

Therefore, Yamada's sputtering process is too low to sputter etcli tine pliotoresist layer, 
it only hardens the resist surface. 

(vii) Appellant argues that Yamada teaches that all exposed surfaces are subjected to 
ion bombardment whereas the ion beam of the present invention impinges only on the 
top surface of the resist since it is directed to be parallel to the resist's sidewalls, as 
stated in claim 1 . 

Appellant's claim 1 , lines 5-10, recites the following, 

irfadfati:ng said upper surface with an ion beam having a direction paraiteS to said 
sidewalls, said ion beam comprisins 'mm whose energy is too low to sputter said layer 
of photoresist; 

maintaifiing said ion beam irradiation for a time period whereby a hardened layer 
is fomn^ that extends a distar^ce downwards from said upper surface, alf rematntng 
photoresist being unhardened; 

Appellant, as disclosed above, does not recite that the ion beam irradiation is a 
selective irradiation, or that the ion beam irradiation is through a shutter, or that the 
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surface with the resist pattern is masked surface, except for the resist pattern portion, or 
that the ion beam is collimated to only impinge the resist pattern surface. The resist 
pattern is subjected to an ion beam irradiation, and Yamada teaches that the resist 
pattern surface is subjected to a sputter ion beam etching (high energy particles, ion 
beam particles). Yamada does not teach that all other portions are subjected to the 
sputter ion beam, and Yamada does not teach bombarding the sidewalls of the resist 
pattern with the ion beam. Yamada teaches a conventionally practiced ion beam 
bombardment, at a very low wattage, that hardens only the surface of the resist pattern, 
and does not harden the sidewalls or the bottom portions of the resist pattern. 
Appellant claims an ion beam irradiation that is parallel to the sidewalls. Yamada's 
resist pattern sidewalls are not subjected to the ion beam bombardment (because the 
sidewalls are not hardened), and it is therefore concluded that Yamada's ion beam 
exposure is also parallel to the surface of the sidewalls, resulting in only the top surface 
of the resist pattern being subject to the ion beam, and not the side walls. 

(a) Appellant argues that the overhanging top layer seen in Yamada's drawings is 
not photoresist but insulation. 

This has been addressed in arguments (ii), (iii), and (v) above. 

(b) Appellant argues that Yamada explicitly states that high energy ion beam 
irradiation is to be used, and Appellant argues that, by definition, sputter cleaning works 
by removing some of the surface material i.e., if no material is removed, sputtering has 
not occurred. 
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As discussed in paragrapli (vi) above, Yamada describes in col 3, lines 46-48, 
and in col 5, lines 2-5, discloses sputter cleaning with high energy particles (i.e., ion 
beam) to harden the photoresist pattern surface, and not to etch the resist pattern 
surface. Yamada does not disclose that the ion beam etched the resist surface. 
Yamada only desires a hardened resist pattern surface, and requires a very low wattage 
for the ion beam (20 watt RF power) and a very short period of ion beam exposure (3 
minutes). See citations below, 

slight overhang. To form a terrace haviiig an overhangs 
k is required to harden the resist film surface by sputter 
cleaning with high energy partjcles in advance. Without 

the vactiutQ clmmber» md its t&kt suiface is hardened 
by sputter etckkg vtmig oxygen ps under tlie cmidi- 
tions of OJ^ygen gas pfsssura of 0.8 radio &equ«9isy 
power of 20 W and treatmetit time of 3 mmutes. In 

Therefore, Yamada's low wattage sputter cleaning only hardens the surface of the resist 
pattern. 

(c) Appellant argues that Yamada's reference to an overhang is to the small amount 
of deposited insulation that overhangs his terrace. 

Please see arguments addressed in paragraphs (ii), (iii), and (v) above. 
(B) Appellant argues that Examiner relied on Bloomstein to disclose the shrinking of 
photoresist through exposure to ozone, and that Yamada teaches neither an 
overhanging top layer of photoresist nor bombardment of ions of energy too low to 
cause sputtering, nor use of an ion beam whereby ion bombardment is limited to the top 
surface of the resist, and therefore, Bloomstein is no longer relevant. 
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Bloomstein is relied upon to disclose performing an ozone treatment on the resist 
pattern. Bloomstein is relevant because Bloomstein teaches that the exposure of the 
resist surface to an ozone ambient is equivalent to the resist layer exposure to an 
oxygen plasma. Also, as explained in paragraphs (ii), (ill), and (v) above, Yamada 
teaches the formation of a resist pattern with a slight overhang wherein the resist 
pattern, after the hardening, and shrinking process, is shaped in the form of an inverted 
trapezoid i.e., the resist pattern has an overhang. Yamada teaches that the ion beam 
bombardment that the resist pattern is subjected to, only hardens its surface, it does not 
etch the resist pattern surface. Also, Appellant's claim does not recite a selective ion 
bombardment process, or an ion beam irradiation that is masked from all other areas 
except the top surface of the resist pattern. This argument has been addressed in 
paragraph (vii) above. 

(C) Appellant conclude that the examiner has mistakenly equated Yamada's 
Insulating layer with the hardened photoresist layer of the present invention, and that 
the examiner has not cited prior art that teaches forming overhanging top portions by 
first bombarding said top layer by means of an ion beam whose ions have energies that 
are too low to cause sputtering. 

Yamada teaches forming an overhang, by first hardening the resist pattern top- 
surface by a sputter ion beam process, followed by a plasma etching and ashing in an 
oxygen ambient to shrink the sidewalls (erode the sidewalls) so as to form a resist 
pattern with an overhang (inverted trapezoidal shaped resist pattern mask). The 
argument that Yamada does not teach a resist pattern that has an overhang is 
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addressed in paragraphs (ii), (iii), (v), and (B), above. Also, using an ion beam wliose 
ions have energies that are too low to cause sputtering, is addressed in paragraph (vi), 
and (b) above. 

II. Appellant argues that claim 7 is patentable since it depends on claim 1 , which is 
believed to be patentable for the reasons recorded above in section I. 

Claim 1 is rejected under 35 USC 103(a) as being unpatentable over Yamada in 
view of Bloomstein, and for the reasons described in paragraphs (i) to (vii) and (B) 
above, and Claim 7 is rejected under 35 USC 103(a) as being unpatentable over 
Yamada in view of Bloomstein further in view of Kim. Yamada in view of Bloomstein 
teaches the claimed liftoff process of forming a resist pattern, performing a ion beam 
treatment on the resist pattern surface to harden its surface, and exposing the hardened 
(top-surface) resist pattern to an ozone exposure (or an equivalent oxygen plasma, 
Bloomstein) that shrinks the sidewalls of the resist pattern (Yamada), coating a material 
on the resist pattern surface and all horizontal surfaces (exposed surfaces of the 
electrode layer), and removing the unhardened resist material along with the material 
coated atop the hardened resist surface during the liftoff. 

III. Appellant argues that claim 9 is patentable since it depends on claim 1 ,which is 
believed to be patentable for the reasons recorded above in section I. 

Claim 1 is rejected under 35 USC 103(a) as being unpatentable over Yamada in 
view of Bloomstein, and for the reasons described in paragraphs (i) to (vii) and (B) 
above, and Claim 9 is rejected under 35 USC 103(a) as being unpatentable over 
Yamada in view of Bloomstein further in view of Leuschner. Yamada in view of 
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Bloomstein teaches the claimed liftoff process of forming a resist pattern, performing a 
ion beam treatment on the resist pattern surface to harden its surface, and exposing the 
hardened (top-surface) resist pattern to an ozone exposure (or an equivalent oxygen 
plasma, Bloomstein) that shrinks the sidewalls of the resist pattern (Yamada), 
depositing a material (insulating material) on the resist pattern surface and all horizontal 
surfaces (exposed surfaces of the base electrode layer), and removing the unhardened 
resist pattern material (bottom resist sidewall portion is unhardened) along with the 
material coated atop the hardened resist pattern top surface during the liftoff. 

(11) Related Proceeding(s) Appendix 

No decision rendered by a court or the Board is identified by the examiner in the 
Related Appeals and Interferences section of this examiner's answer. 
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For the above reasons, it is believed tliat tine rejections sliould be sustained. 

Respectfully submitted, 

/Daborah Chacko-Davis/ 

Daborah Chacko-Davis 
Examiner, Art Unit 1795 

Conferees: 
/Mark F. Huff/ 

Supervisory Patent Examiner, Art Unit 1795 



/Anthony McFarlane/ 



